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METHOD AND APPARATUS FOR BOOTING 
A USER-SELECTABLE OPERATING SYSTEM 
The present invention relates to computer systems and more particularly to 

enabling a user to selectively boot a full or a mini operating system as the primary 

5 operating system of a computer system. 

BACKGROUND 

Computer systems, from small handheld electronic devices to medium-sized 
mobile and desktop systems to large servers and workstations, are becoming 
increasingly pervasive in our society. Computer systems typically include one or 

1 0 more processors. A processor manipulates and controls the flow of data in a 
computer by executing instructions. To provide more powerful computer systems 
for consumers, processor designers strive to continually increase the operating 
speed of the processor. Unfortunately, as processor speed increases, the power 
consumed by the processor tends to increase as well. Historically, the power 

15 consumed by the processor, and hence its speed, has been limited by two factors. 
First, as power consumption increases, the processor tends to run hotter, leading to 
thermal dissipation problems. Second, the power consumed by a processor may 
tax the limits of the power supply used to keep the processor operational, reducing 
battery life in mobile systems and diminishing reliability while increasing cost in 

20 larger systems. 

Many computer system users use their computer systems as a personal 
information managers (PIMs), storing calendar and personal contact information to 
help organize their schedules. To access this information, the user typically must 
power-on and boot up their computer system using their sole, large operating 



system, then launch the appropriate calendar and contact application programs. 
Unfortunately, operating the computer system in this manner to access simple PIM 
information can be wasteful in terms of time spent waiting for the computer system 
to boot up and power spent supporting unused features of the operating system and 
5 unused peripheral devices. 

The present invention addresses this and other problems associated with the 
prior art. 

BRIEF DESCRIPTION OF THE DRAWINGS 
1 0 The present invention is illustrated by way of example and not limitation in the 

accompanying figures in which like references indicate similar elements and in 
which: 

Figure 1 is a computer system formed in accordance with an embodiment of 
the present invention; 
1 5 Figures 2a-2c are different embodiments of mechanical switches in 

accordance with embodiments of the present invention; and 

Figure 3 is a flow chart showing a method of the present invention 

DETAILED DESCRIPTION 
20 In accordance with an embodiment of the present invention, a computer 

system includes a memory subsystem to store both a full operating system (OS) and 
a mini OS. The full OS may be much larger than the mini OS, and may provide 
more features and functionality to the computer system than the mini OS. As a 
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tradeoff, however, the full OS may consume significantly more power than the mini 
OS (i.e. the computer system may consume significantly more power when 
operating on the full OS than on the mini OS). In addition, the full OS may take 
significantly longer to boot than the mini OS. 
5 A feature is provided to the user to select, at power-on, which of the two 

operating systems the user desires to be booted as the primary OS of the system. 
For example, if the user only needs to use the computer as a personal information 
manager (PIM) to check their calendar or their address book, the user may select to 
boot the mini OS which supports these basic features. If, however, the user needs 

10 to use the computer to perform complex spreadsheet, networking, or word 

processing tasks, the user may select to boot the full OS which supports these more 
complex features. 

Selectively reducing boot time and power consumption in this manner 
increases the usability, flexibility, and battery life of the computer system. A more 

1 5 detailed description of embodiments of the present invention, including various 
configurations and implementations, is provided below. 

Figure 1 is a computer system formed in accordance with an embodiment of 
the present invention. Hub 110 couples processor 100 to memory 1 1 5 as well as to 
hub 125 and to one or more additional peripheral components 120 and 130, such as 

20 audio and video input/output devices. Hub 125 additionally couples other peripheral 
components, such as keyboard 135, hard drive 140, and memory 145, to the rest of 
the system. Note that a method of the present invention may be implemented by 
the computer system of Figure 1 programmed to execute various steps of the 



method. This program may reside, at least in part, on any computer readable 
medium such as a magnetic disk (e.g. a hard drive or floppy disk), an optical disk 
(e.g. a CD or DVD), a semiconductor device (e.g. Flash, EPROM, or RAM), or 
carrier wave, all of which are represented by memory components 115, 140, or 145 
5 of Figure! 

In accordance with one embodiment of the present invention, both the mini 
OS and the full OS are stored on hard drive 140 of Figure 1 . The mini OS may be, 
in whole or in part, a subset of the full OS, or the mini OS may be an altogether 
different OS. For one embodiment of the present invention, the mini OS may be, for 

1 0 example, Windows* CE or other PIM-oriented OS, and the full OS may be, for 
example, Windows 2000, or other desktop-oriented OS. Both of these OSs are 
manufactured by Microsoft Corporation of Redmond, Washington. (Third party 
marks and brands are the property of their respective owners). 

In accordance with an embodiment of the present invention, the mini OS is 

1 5 much smaller than the full OS and boots much more quickly than the full OS. For 
one embodiment, the mini OS boots in less than one tenth the amount of time it 
takes to boot the full OS, and the mini OS is less than one tenth the size of the full 
OS. In addition, the mini OS consumes significantly less power than the full OS. 
The tradeoff, however, is that the mini OS may only support basic PIM functionality, 

20 including, for example, calendaring and address book features, whereas the full OS 
may support networking, complex spreadsheet and database applications, word 
processing, and audio and video applications. 
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In accordance with an embodiment of the present invention, at power-on, 
boot code is loaded into memory 1 15 from memory 145 in the computer system of 
Figure 1 . This boot code may include all or a portion of a basic input/output system 
(BIOS) code stored in non-volatile memory 145. This boot code is executed by 
5 processor 1 00 to determine the state of keyboard 1 35, or other mechanical switch, 
at power-on. Note that, as used herein, the term "at power-on" is intended to mean 
during the period of time, soon after the computer system is switched on, when the 
computer system determines the state of its keyboard, or other mechanical switch, 
for purposes of selecting which of at least two operating systems to boot, without 

10 prompting the user to make the selection. Based on the state of this mechanical 
switch, as set by the user, all or a portion of either the full OS or the mini OS may be 
loaded into memory 1 15 and executed by processor 100 of Figure 1. 

Figures 2a-2c show different embodiments of mechanical switches in 
accordance with embodiments of the present invention. Figure 2a is an example in 

1 5 which the mechanical switch is a power switch of the computer system. As shown, 
the switch of Figure 2a may be placed in one of two different states at power-on. In 
a first state, the switch is slid to the right, and the computer system boots the full 
OS. In a second state, the switch is slid to the left, and the computer system boots 
the mini OS. 

20 Figure 2b is an example in which the computer system is a hand-held device, 

and the mechanical switch includes keypad 201. A first state may be indicated by 
keypad 201 of Figure 2b when the user holds down (or, alternatively, refrains from 
holding down) one or more keys at power-on. A second state may be indicated 



when the user holds down one or more different keys at power-on. Similarly, Figure 
2c is an example in which the computer system is a notebook or laptop device, and 
the mechanical switch includes keyboard 202. As in the case of the hand-held 
device of Figure 2b, a first state may be indicated by keyboard 202 of Figure 2c 
5 when the user holds down (or, alternatively, refrains from holding down) one or more 
keys at power-on. A second state may be indicated when the user holds down one 
or more different keys at power-on. 

For example, for the embodiment of Figure 2c, a first state may be indicated 
by the user by holding down the right shift key during power-on. A second state 

10 may be indicated by holding down the left shift key during power-on. Third and 
fourth states may be indicated by holding down the Ctrl key or the Alt key, 
respectively, at power-on, while a fifth state may be indicated by not holding down 
any keys at power-on. 

In accordance with one embodiment of the present invention, the mini OS 

1 5 may not provide support for the operation of all components of the computer 
system. For example, referring again to the computer system Figure 1 , for one 
embodiment of the present invention, the mini OS does not support the operation of 
peripheral components 120 and 130. For this embodiment, to reduce boot time and 
power consumption, power is not applied to peripheral components 120 and 130 if it 

20 is determined, according to the state of keyboard 135, that the mini OS is to be 
booted. 

Figure 3 is a flow chart showing a method of the present invention. At step 
300, power-on occurs and the computer system attempts to determine the state of a 



mechanical switch (e.g. a multi-positional power switch, keypad, or keyboard as 
described above). If it is determined, at step 305, that the mechanical switch is in a 
first state, then the full OS may be booted as the primary OS of the computer 
system at step 307. If, however, it is determined, at step 305, that the mechanical 
5 switch is not in a first state, then it is determined, at step 31 0, if the mechanical 
switch is in a second state. 

If it is determined, at step 310, that the mechanical switch is in the second 
state, then the mini OS may be booted as the primary OS of the computer system at 
step 312. If, however, it is determined, at step 310, that the mechanical switch is 
10 not in the second state, then it is determined, at step 315, if the mechanical switch is 
in a third state. 

If it is determined, at step 315, that the mechanical switch is in the third state, 
then the full OS may be booted as the primary OS of the computer system at step 
317. In addition, at step 317, in accordance with one embodiment of the present 

15 invention, the full OS is made the default OS. This may be accomplished by storing, 
in a storage location of the computer system that is accessible during the pre-boot 
period, a pointer to the address location of the full OS in hard drive 140 of Figure 1 . 
The storage location of this pointer may be, for example, memory 145, where other 
boot code is stored. In accordance with an alternate embodiment of the present 

20 invention, the default OS may be selected by the user during a previous, post-boot 
work session on the computer system using the appropriate OS tools. 

Referring again to Figure 3, if it is determined, at step 315, that the 
mechanical switch is not in the third state, then it is determined, at step 320, if the 



mechanical switch is in a fourth state. If the mechanical switch is in the fourth state, 
then the mini OS may be booted as the primary OS of the computer system at step 
322. In addition, at step 322, in accordance with one embodiment of the present 
invention, the mini OS is made the default OS by, for example, storing a pointer to 

5 the address location of the mini OS in a non-volatile storage location. 

If, however, it is determined, at step 320, that the mechanical switch is not in 
the fourth state, then, at step 325, the default OS is booted as the primary OS of the 
computer system. This default OS is determined by accessing the storage location 
in which the above-described pointer is stored. 

1 0 This invention has been described with reference to specific exemplary 

embodiments thereof. It will, however, be evident to persons having the benefit of 
this disclosure that various modifications and changes may be made to these 
embodiments without departing from the broader spirit and scope of the invention. 
The specification and drawings are, accordingly, to be regarded in an illustrative 

1 5 rather than a restrictive sense. 
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CLAIMS 

What is claimed is: 



1 1. A computer system comprising: 

2 a first memory subsystem to store a full operating system (OS) and a mini 

3 operating system; 

4 a mechanical switch having a first state and a second state; 

5 a first circuit to execute a boot code and to determine a state of the 

6 mechanical switch at power-on; and 

7 a second circuit to boot the full OS as a primary OS of the computer 

8 system if the first circuit determines that the mechanical switch is in the 

9 first state at power-on and to boot the mini OS as the primary OS of 

I o the computer system if the first circuit determines that the mechanical 

I I switch is in the second state at power-on. 

1 2. The computer system of claim 1 , further comprising a storage location to 

2 store a pointer to a default OS. 

1 3. The computer system of claim 2, wherein the mechanical switch has a third 

2 state, the second circuit to boot the default OS as the primary OS of the 

3 computer system if the first circuit determines that the mechanical switch is in 

4 the third state at power-on. 
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1 4. The computer system of claim 2, wherein the mechanical switch has a third 

2 state and a fourth state, the second circuit to boot the full OS as the primary 

3 OS of the computer system and to make the full OS the default OS if the first 

4 circuit determines that the mechanical switch is in the third state at power-on, 

5 and to boot the mini OS as the primary OS of the computer system and to 

6 make the mini OS the default OS if the first circuit determines that the 

7 mechanical switch is in the fourth state at power-on. 

1 5. The computer system of claim 1 , wherein the first circuit includes a processor, 

2 and the second circuit includes the processor and a second memory 

3 subsystem into which at least a portion of the full OS or the mini OS is loaded 

4 if the mechanical switch is in the first state or the second state, respectively, 

5 at power-on. 

1 6. The computer system of claim 3, wherein the first circuit includes a processor, 

2 and the second circuit includes the processor and a second memory 

3 subsystem into which at least a portion of the full OS or the mini OS is loaded 

4 if the mechanical switch is in the first state or the second state, respectively, 

5 at power-on. 

1 7. The computer system of claim 1 , wherein the mechanical switch is a 

2 keyboard. 
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1 8. The computer system of claim 1 , wherein the mechanical switch is a power 

2 switch. 

1 9. The computer system of claim 1 , wherein the full OS takes at least ten times 

2 longer to boot than the mini OS, and the full OS is at least ten times the size 

3 oftheminiOS. 

1 1 0. The computer system of claim 1 , wherein the mini OS is a subset of the full 

2 OS. 

1 11. A method comprising: 

2 enabling a user to boot a full operating system (OS) as a primary OS on a 

3 computer system by placing a mechanical switch in a first state at 

4 power-on; and 

5 enabling the user to boot a mini OS as the primary OS on the computer 

6 system by placing the mechanical switch in a second state at power- 

7 on. 

1 1 2. The method of claim 1 1 , further comprising enabling the user to boot a 

2 default OS as the primary OS on the computer system by placing the 

3 mechanical switch in a third state at power-on, the default OS being either the 

4 full OS or the mini OS based on user-defined setting in the computer system. 
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1 13. The method of claim 12, further comprising: 

2 enabling the user to boot the full OS as the primary OS on the computer 

3 system and to make the full OS the default OS by placing the 

4 mechanical switch in a fourth state at power-on; and 

5 enabling the user to boot the mini OS as the primary OS on the computer 

6 system and to make the mini OS the default OS by placing the 

7 mechanical switch in a fifth state at power-on. 

1 14. The method of claim 1 1 , wherein placing the mechanical switch in the first 

2 state includes holding down one or more first keys, and placing the 

3 mechanical switch in the second state includes holding down one or more 

4 second keys. 

1 1 5. The method of claim 1 1 , wherein placing the mechanical switch in the first 

2 state includes sliding the mechanical switch to a first position. 

1 1 6. The method of claim 1 5, wherein the mechanical switch is a power switch of 

2 the computer system. 

1 1 7. The method of claim 1 5, wherein placing the mechanical switch in the second 

2 state includes sliding the mechanical switch to a second position. 
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1 18. The method of claim 17, wherein the mechanical switch is a power switch of 

2 the computer system. 

1 19. A computer system programmed to implement the method of claim 1 1 . 
2 

1 20. A computer system programmed to implement the method of claim 1 2. 
2 

1 21 . A computer-readable medium including a plurality of instructions readable 

2 therefrom, the instructions, when executed by a computer system, cause the 

3 computer system to perform operations comprising: 

4 determining a state of a mechanical switch at power-on; 

5 booting a full operating system (OS) as a primary OS on the computer 

6 system if it is determined that the mechanical switch is in a first state at 

7 power-on; and 

8 booting a mini OS as the primary OS on the computer system if it is 

9 determined that the mechanical switch is in a second state at power- 
10 on. 

1 22. The computer readable medium of claim 21 , wherein the operations further 

2 comprise booting a default OS as the primary OS of the computer system if it 

3 is determined that the mechanical switch is in a third state at power-on. 
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1 23. The computer readable medium of claim 22, wherein the operations further 

2 comprise: 

3 booting the full OS as the primary OS on the computer system and 

4 making the full OS the default OS if it is determined that the 

5 mechanical switch is in a fourth state at power-on; and 

6 booting the mini OS as the primary OS on the computer system and 

7 making the mini OS the default OS if it is determined that the 

8 mechanical switch is in a fifth state at power-on. 

1 24. The computer readable medium of claim 21 , wherein booting the full OS 

2 takes at least ten times longer than booting the mini OS, and the mini OS is a 

3 subset of the full OS. 
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ABSTRACT OF THE DISCLOSURE 

A computer system includes a memory subsystem to store both a full operating 
system and a mini operating system. The mini operating system boots much more 
quickly than the full operating system, and may be a subset of the full operating system. 
A mechanical switch is provided to the user to select, at power-on, which of the two 
operating systems the user desires to be booted. 
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Andrew C. Chen, Reg. No. 43,544; Thomas M. Coester, Reg. No. 39,637; Donna Jo Coningsby, Reg. No. 
41,684; Florin Corie, Reg. No. 46,244; Dennis M. deGuzman, Reg. No. 41,702; Stephen M. De Klerk, 
Reg. No. 46,503; Michael Anthony DeSanctis, Reg. No. 39,957; Daniel M. De Vos, Reg. No. 37,813; 
Sanjeet Dutta, Reg. No. 46,145; Matthew C. Fagan, Reg. No. 37,542; Tarek N. Fahmi, Reg. No. 41,402; 
George Fountain, Reg. No. 37,374; James Y. Go, Reg. No. 40,621 ; James A. Henry, Reg. No. 41 ,064; 
Libby N. Ho, Reg. No. 46,774; Willmore F. Holbrow III, Reg. No. 41,845; Sheryl Sue Holloway, Reg. No. 
37,850; George W Hoover II, Reg. No. 32,992; Eric S. Hyman, Reg. No. 30,139; William W. Kidd, Reg. 
No. 31,772; Sang Hui Kim, Reg. No. 40,450; Walter T. Kim, Reg. No. 42,731 ; Eric T. King, Reg. No. 
44,188; George Brian Leavell, Reg. No. 45,436; Kurt P. Leyendecker, Reg. No. 42,799; Gordon R. 
Lindeen III, Reg. No. 33,192; Jan Carol Little, Reg. No. 41,181; Robert G. Litts, Reg. No. 46,876; Joseph 
Lutz, Reg. No. 43,765; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, under 37 C.F.R. § 10.9(b); 
Paul A. Mendonsa, Reg. No. 42,879; Clive D. Menezes, Reg. No. 45,493; Chun M. Ng, Reg. No. 36,878; 
Thien T. Nguyen, Reg. No. 43,835; Thinh V. Nguyen, Reg. No. 42,034; Dennis A. Nicholls, Reg. No. 
42,036; Daniel E. Ovanezian, Reg. No. 41,236; Kenneth B. Paley, Reg. No. 38,989; Gregg A. Peacock, 
Reg. No. 45,001 ; Marina Portnova, Reg. No. 45,750; William F. Ryann, Reg. 44,313; James H. Salter, 
Reg. No. 35,668; William W. Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; Jeffrey Sam 
Smith, Reg. No. 39,377; Maria McCormack Sobrino, Reg. No. 31 ,639; Stanley W. Sokoloff, Reg. No. 
25,128; Judith A. Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. 
No. 25,129; John F. Travis, Reg. No. 43,203; Joseph A. Twarowski, Reg. No. 42,191; Tom Van Zandt, 
Reg. No. 43,219; Lester J. Vincent, Reg. No. 31,460; Glenn E. Von Tersch, Reg. No. 41,364; John 
Patrick Ward, Reg. No. 40,216; Mark L. Watson, Reg. No. 46,322; Thomas C. Webster, Reg. No. 46,154; 
and Norman Zafman, Reg. No. 26,250; my patent attorneys, and Firasat AN, Reg. No. 45,715; Justin M. 
Dillon, Reg. No. 42,486; Thomas S. Ferrill, Reg. No. 42,532; and Raul Martinez, Reg. No. 46,904, my 
patent agents, of BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP, with offices located at 12400 
Wilshire Boulevard, 7th Floor, Los Angeles, California 90025, telephone (310) 207-3800, and Alan K. 
Aldous, Reg. No. 31 ,905; Edward R. Brake, Reg. No. 37,784; Ben Burge, Reg. No. 42,372; Jeffrey S. 
Draeger, Reg. No. 41,000; Cynthia Thomas Faatz, Reg No. 39,973; John N. Greaves, Reg. No. 40,362; 
Seth Z. Kalson, Reg. No. 40,670; David J. Kaplan, Reg. No. 41,105; Peter Lam, Reg. No. 44,855; Charles 
A. Mirho, Reg. No. 41 ,199; Leo V. Novakoski, Reg. No. 37,198; Thomas C. Reynolds, Reg. No. 32,488; 
Kenneth M. Seddon, Reg. No. 43,105; Mark Seeley, Reg. No. 32,299; Steven P. Skabrat, Reg. No. 
36,279; Howard A. Skaist, Reg. No. 36,008; Gene I. Su, Reg. No. 45,140; Calvin E. Wells, Reg. No. 
P43,256, Raymond J. Werner, Reg. No. 34,752; Robert G. Winkle, Reg. No. 37,474; Steven D. Yates, 
Reg. No. 42,242; and Charles K. Young, Reg. No. 39,435; my patent attorneys, of INTEL 
CORPORATION; and James R. Thein, Reg. No. 31 ,710, my patent attorney with full power of substitution 
and revocation, to prosecute this application and to transact all business in the Patent and Trademark 
Office connected herewith. 
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APPENDIX B 



Title 37, Code of Federal Regulations, Section 1.56 
Duty to Disclose Information Material to Patentability 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is being examined, the 
Office is aware of and evaluates the teachings of all information material to patentability. Each individual 
associated with the filing and prosecution of a patent application has a duty of candor and good faith in 
dealing with the Office, which includes a duty to disclose to the Office all information known to that individual 
to be material to patentability as defined in this section. The duty to disclosure information exists with respect 
to each pending claim until the claim is cancelled or withdrawn from consideration, or the application becomes 
abandoned. Information material to the patentability of a claim that is cancelled or withdrawn from 
consideration need not be submitted if the information is not material to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not material 
to the patentability of any existing claim. The duty to disclosure all information known to be material to 
patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§1 .97(b)-(d) 
and 1.98. However, no patent will be granted on an application in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. 
The Office encourages applicants to carefully examine: 

(1 ) Prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) The closest information over which individuals associated with the filing or prosecution of a 
patent application believe any pending claim patentably defines, to make sure that any material information 
contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made or record in the application, and 

(1 ) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim 
its broadest reasonable construction consistent with the specification, and before any consideration is given to 
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1 ) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the 
application and who is associated with the inventor, with the assignee or with anyone to whom there is an 
obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 
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